Figure S1
Spin state shifts of CYP101B1 with different aromatic substrates (a) naphthalene, (b) 1-methylnaphthalene, (c) 2-methylnaphthalene, (d) 1-ethylnaphthalene, (e) 2,7-dimethylnaphthalene, (f) 2-ethylnaphthalene, (g) 2-methylbiphenyl, (h) 3-methylbiphenyl, (i) 4-methylbiphenyl, (j) biphenyl, (k) 1-naphthol, (l) 2-naphthol, (m) 2-phenylphenol, (n) 4-biphenylmethanol and (o) biphenylmethane.
The spectrum of substrate free CYP101B1 is in black with the substrate bound form in red.
(a) Figure S2 (a) GC-MS analysis of turnover of naphthalene by CYP101B1 using excess NADH (black) overlaid with the turnover of 1-naphthol (red) and 2-naphthol (blue). The inset shows a more detailed view of the region where 1-and 2-naphthol elute.
(b) GC-MS analysis of biphenyl turnover (black) by CYP101B1 in the presence of excess NADH. Control turnovers of 2-phenylphenol (blue) and 4-phenylphenol (red) are also shown. A potential product from 2-phenylphenol oxidation is highlighted (*).
(c) GC analysis of the turnover of 1-naphthol (black) and control of 1,4-naphthoquinone (red), impurities present in both samples are labelled (*).
(d) GC analysis of the turnover of 2-naphthol (black) and controls of 1,7-dihydroxynaphthalene (red), 2,6-dihydroxynaphthalene (blue) and 2,7-dihydroxynaphthalene (magenta). The inset shows the region where the product elute in more detail.
(e) Chiral GC analysis of the turnover of 2-ethylnaphthalene (black) and controls of the enantiomers of the product (S)-()-1-(2-naphthyl)ethanol (red, RT 24.45 min), (R)-(+)-1-(2-naphthyl)ethanol (blue, RT 24.52 min). Only the (R)-(+) enantiomer (RT 24.52min) is detected in the turnover. The method started with the oven at 80 °C for 3 minutes which was raised at 5 °C per minute to 200 °C before being held for 3 minutes.
(f) Chiral GC analysis of the turnover of 1-ethylnaphthalene (red) and control of the product 1-naphthyl-1-ethanol, which is a mixture of enantiomers (black). There is an excess of one enantiomer in the turnover. The method started with the oven at 120 °C for 3 minutes which was raised at 5 °C per minute to 200 °C before being held at 200 for 11 minutes. The retention times were 16.45 and 16.70 min.
Figure S3
Analysis of the dissociation constants of different aromatic substrates with CYP101B1. In all instances the peak to trough ratio was measured using the absorbances at 390 nm and 420 nm. The concentration of enzyme used in each analysis and the Kd are given below (Table 1 and 2).
Figure 4 NADH oxidation assays of CYP101B1 with (a) naphthalene (blue), 1-naphthol (black) and 2-naphthol (red) and (b) 2-methylbiphenyl (black), 3-methylbiphenyl (purple), 4-methylbiphenyl (red) and 4-biphenylmethanol (blue).
(a) (b) Figure S5 MS data for the products of CYP101B1 turnovers which were generated in low quantities and where no authentic standard was available for co-elution. Samples were prepared for GC-MS using in vitro turnovers with excess NADH (4mM). See materials and methods.
1-naphthol RT 11.0 min from naphthalene turnover.
1,4-naphthoquinone RT 9.8 min from 1-naphthol turnover.
2,6-dihydroynaphthalene RT 14.7 min from 2-naphthol turnover. 4-phenylphenol RT 13.2 min from biphenyl turnover.
3-biphenylmethanol RT 13.8 min from 3-methylbiphenyl turnover.
3-phenylbenzaldehyde RT 13.0 min from 3-methylbiphenyl turnover. 
Figure S8
1 H-NMR of 2-(7-methylnaphthyl)methanol.
Figure S9
1 H-NMR of 3-biphenylmethanol.
Figure S10
1 H-NMR of 4`-(4-methylphenyl)phenol.
Figure S11
1 H-NMR of 4`-(4-hydroxyphenyl)benzyl alcohol.
Figure S12 HPLC analysis of the CYP101B1 whole-cell oxidation turnover of diclofenac. Substrate is labelled as is the peak of the 4′-hydroxydiclofenac product (A). Conversion was around 10-15%.
Figure S13 GC-MS analysis of the turnover of diphenylmethane (black, RT 6.5 min) and control of diphenylcarbinol (diphenylmethanol/blue, 9.5 min), impurities present in both samples are labelled (*). The binding and catalytic parameters are also shown below. 
